A novel T7 system utilizing mRNA coding for T7 RNA polymerase.
The T7 system dose not require the relocation of a reporter gene to the nucleus for its gene expression in the cytoplasm, but relies on the co-localization of T7 RNA polymerase (T7 RNAP) enzyme and reporter gene DNA that is controlled by the T7 promoter. In the present study, we developed a new T7 system in that gene expression can occur at a higher level than those using conventional systems. Insertion of 5'- and 3'-untranslated regions (UTR) of beta-globin gene into a reporter gene enhanced the reporter gene expression, presumably due to the stability and efficient translation of the mRNA. Instead of the T7 RNAP protein used in conventional methods, moreover, transfection of cells with T7 RNAP mRNA, which has been modified by inserting beta-globin 5'- and 3'-UTR sequences as well as the cap and poly(A) tail structures, further enhanced the reporter gene expression. Thus, this novel T7 system using T7 RNAP mRNA may be powerful for the efficient gene expression of DNA exogenously provided in the cytoplasm.